to compare results obtained by these scores and evaluate how they compare with each other, and (3) a notable difference exists between the results produced by these scores.
Methods Patients
We reviewed a consecutive series of 41 patients who underwent a modified Broström-Gould procedure for chronic lateral instability of the ankle in our hospital from 2005 to 2010. Patients were operated on by a single surgeon (X.C.) and followed the same rehabilitation protocol. Patients who were affected by other concomitant abnormalities of the lower extremity, who had additional surgery, or who did not give informed consent were excluded. The cohort was followed retrospectively for a minimum of 1 year (13-72 months) and evaluated by an independent examiner (Y.B.) who administered the scores described below. Approval of the ethics commission of our institution was obtained.
Forty-seven patients were identified as eligible for the study. Six patients were excluded, leaving 41 patients for examination. Of the excluded patients, 3 had had additional surgery and 3 didn't respond to repeated queries. The mean age of the 41 remaining patients was 33.7 years (18-60 years). There were 25 women and 16 men, with a total of 23 right and 18 left procedures.
Surgical Technique and Rehabilitation
The surgical procedure consisted of a modification of the Broström-Gould procedure as described previously. 2 After surgery, the patients were immobilized in a walking cast for 4 weeks, were given low-molecular-weight heparin (Fragmin, Pfizer, AG, 8052 Zürich, Switzerland) as prophylaxis for deep vein thrombosis, and were encouraged to bear weight as tolerated. Further immobilization included a day and night ankle splint (ASO, Allenspach, Medical AG, 4710 Balsthal, Switzerland) for 4 weeks and only a night splint for 2 weeks. At 5 weeks after surgery, ankle exercises were started in the sagittal plane. At 7 weeks the patients were taught exercises for coordination and proprioception and were allowed to resume sports in one plane, like biking, skiing, and running. Pivot sports (tennis, football) were allowed at the 13th week.
Outcome Scales
Four outcome scales were administered simultaneously at the last follow-up. The CAIT (Cumberland Ankle Instability Tool) (Appendix 1) 6 and the CAIS (Chronic Ankle Instability Scale) (Appendix 2) 4 were disease specific, and the AOFAS (American Orthopedic Foot & Ankle Society) hindfoot scale (Appendix 3) 8 and the FAAM (Foot and Ankle Ability Measure) (Appendix 4) 1,10 were body region-specific.
The validity of the FAAM, 1,10 the CAIT, 6 and the CAIS 4 has been demonstrated. The AOFAS score has not been validated; however, it is the most frequently used score in the foot and ankle literature. 7, 9, 13 The CAIT is used to evaluate pain and instability, especially during sports activities that are demanding in terms of ankle control. The scale includes 9 items resulting in a maximum of 30 points, with a higher score indicating a better result.
The CAIS includes similar characteristics as the CAIT. In addition, it evaluates the need for assistive devices, the difficulty of participating in demanding physical activities, apprehension about experiencing a new sprain, and the activities that are avoided because of instability. The CAIS also assesses the consequences of a new ankle sprain. The CAIS consists of 14 items for a maximum of 56 points. A higher score indicates a better result.
The AOFAS hindfoot score was designed to assess pain, subjective and objective function, and alignment of the hindfoot. Subjective function assessment includes limitation of activities, walking distance, and ability to walk depending upon walking surfaces. Objective function is evaluated by observing gait abnormalities and measuring hindfoot mobility and laxity. The scale includes 9 items scoring a maximum of 100 points. A high score indicates a good result.
The FAAM contains 2 parts, which are scored separately. The first part, called FAAM 1 in the present study, evaluates difficulties encountered in activities of daily living, like walking, home responsibilities, personal care, work, and recreational activities. This first part includes 21 items giving a possible maximum of 84 points. The second part, called FAAM 2 in the present study, focuses on the ability to perform general and patient-specific sports activities. This second part includes 8 items giving a possible maximum of 32 points. Both of these scores are then converted into a percentage. For both parts, a higher score represents a higher physical capacity. This construction in 2 parts allows customized outcome evaluation depending upon the functional demand of each patient.
Statistics
CAIT, CAIS, and AOFAS scores were normalized to 100% to allow comparison between all 4 scores. Scatter plots were used to demonstrate linear relationships between the results obtained by each score. To evaluate the degree of correlation between scores, we used the Pearson's correlation coefficient. The graphic analysis of variance was performed to orientate the decision regarding the use of parametric or nonparametric tests. Finally, nonparametric tests were performed: the Kruskal-Wallis 1-way analysis of variance to confirm the null hypothesis and the Mann-Whitney test for the pairwise comparison of the scores. We defined P < .005 as significant, as opposed to the more commonly used P < .05, because of the multiplicity of comparisons, which enhanced the risk for errors. This increased severity aimed to yield reliable results. The algorithm for comparison between scores is presented in Figure 1 .
Results
Descriptive statistics are shown in Table 1 . All 41 patients completed the scores except for the CAIT, where only 40 completed questionnaires were obtained. Mean (standard deviation) values obtained were, in decreasing order, 89.9 (13.3) for the FAAM 1, 89.0 (12.9) for the AOFAS score, 80.7 (21.4) for the FAAM 2, 74.2 (20.0) for the CAIS, and 67.7 (25.9) for the CAIT.
The scatter plots ( Figure 2 ) showed a linear relationship between the scores compared 2 by 2. The Pearson's correlation coefficient was greater than 0.5 between each score except between the CAIT and the FAAM 1 (0.39) ( Figure 3 ). According to our algorithm, further comparison between the CAIT and the FAAM 1 was not allowed.
Variance analysis was then performed for all the remaining scores and demonstrated inequalities, prompting the use of nonparametric tests for further analysis. The Kruskal-Wallis 1-way analysis of variance allowed rejection of null hypothesis, with a significant P value at .0001 (P < .01). This demonstrated the absence of differences between scores and made comparison between groups substantial.
Finally, scores were compared pairwise using the Mann-Whitney test to determine the significant differences between the results obtained by the scores. A significant difference (P < .005) was observed between the CAIS and the AOFAS score (P = .0002), between the CAIS and the FAAM 1 (P = .0001), and between the CAIT and the AOFAS score (P = .0003) ( Table 2 ).
Discussion
The scores administered in the present study were chosen in order to (1) compare scores that have already been used several times in the literature; (2) incorporate valid or widely used scores; and (3) include both body region-and diseasespecific foot and ankle scores, for an increased precision in outcome. All the selected scores in the study fit in the given criteria. The absence of valid scores focusing on the quality of life, like the SF-36 or the EQ-5D, may appear to be a limitation of the present study. However, even if the use of such a score had brought additional interesting elements, it would not have been critical to achieving the aims of the study.
Our cohort was too small to allow for comparison between the results of patients at 1, 2, 3, 4, and 5 years and to make any statement regarding differences based on time from surgery. However, our clinical experience shows that our patients usually stabilize by 1 year post surgery so we considered it adequate to accept a 1-to 5-year range for administration of the questionnaires.
To the best of our knowledge, this is the first study specifically comparing the performances of these 4 diseaseand body region-specific scores. An algorithm was developed to compare the outcome of these 4 scores ( Figure  1 ) that was easy to use and could be applied to other foot and ankle diseases and different foot and ankle scores. The established linear relationship and the Pearson's coefficient results demonstrated a good correlation between the scores. This shows that the patients tended to express their outcome consistently, independent of the score used. The Kruskal-Wallis test showed the existence of a strongly significant difference between the scores and, therefore, justified their comparison using the Mann-Whitney test. Regarding the results obtained by the descriptive statistics and the Mann-Whitney test ( Table 2 ), a notable difference was observed between the body region-specific scores, which gave the highest values (ie, the AOFAS score and the FAAM 1), and the disease-specific scores, which gave the lowest values (ie, the CAIT and the CAIS). No notable difference was seen between the AOFAS score and the FAAM 1 or between the CAIT and the CAIS. This signifies that the outcome is measured more accurately by the disease-specific scores than by the body region-specific scores. The FAAM 2, however, showed no notable difference with any of the 4 scores. The mean value of the FAAM 2 score was in the middle of the values obtained by all scores, so we can conclude that the accuracy of the FAAM 2 is intermediate.
In accordance with the results of the present study, it can be concluded that the FAAM is an appropriate score for clinical practice. First, it is a valid score. Second, because it consists of 2 sections, the first one about activities of daily living and the second one about sports activities, it allows a nuanced evaluation of the outcome depending on the patient's functional demand. The FAAM 1 is probably well adapted for patients with a lower functional demand and the FAAM 2 for patients with an active lifestyle who perform sports and highly demanding activities. Finally, since the score obtained by administration of the FAAM 2 showed no notable differences with the other scores and also since its accuracy was demonstrated to be intermediate, our results suggest that the FAAM 2 could have been used alone to evaluate outcome following lateral ankle ligament repair.
The present study did not aim to validate the AOFAS hindfoot score and did not include the complex methodology to do so. However, for the specific evaluation of outcome following lateral ankle ligament repair, we demonstrated a strong correlation between the AOFAS score and the other validated scales used here. This is important considering that the AOFAS is by far the most frequently used score in the foot and ankle literature.
Conclusion
Our study aimed to compare the results obtained by 2 body region-specific and 2-disease specific scores in evaluating treatment outcome of a frequent condition of the foot and ankle. We demonstrated a correlation between the 4 administered scores, the ability to compare them, and notable differences between the results given by each of them. We further demonstrated that for the same patients, diseasespecific scores were more accurate than body region-specific scores for outcome evaluation. A strong correlation between the AOFAS score for hindfoot and the other scales was observed. Our results also suggest that the FAAM is a good compromise because it allows the clinician to evaluate patients according to their own functional demand. An algorithm is proposed that could be used in other foot and ankle abnormalities and for comparison of other scores.
Appendix 1
The CAIT Questionnaire Adapted from Martin et al. 10 
